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Introduction
&KDUDFWHULVWLFV RI IRRGV VXFK DV ÀDYRU VPHOO DQG
texture provide the animals with important informa-
WLRQ)URPWKHVHLQIRUPDWLRQRUJDQLVPVGHWHUPLQHV
if a food should be consumed or avoided, responding 
to taste elements based on innate and learned prefe-
rences, and also, animals learn to avoid foods with 




refore, the adaptive evolutionary development has 
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Several authors have studied the effect of diffe-
UHQW VZHHWHQHUV LQ IRRGDQGZDWHU LQWDNH LQDQLPDO
PRGHOV 0DUWtQH] /ySH](VSLQR]D 'tD] DQG 9DO-
GpV  UHSRUWHG D JUDGXDO LQFUHDVH RQ JOXFRVH
VZHHWHQHG VROXWLRQ LQWDNHZKHUHDV VXFUDORVH VROX-
WLRQLQWDNHUHPDLQHGVWDEOH&RQYHUVHO\.HQQH\DQG
&ROOLHU  UHSRUWHG DQ LQFUHDVH LQ VDFFKDULQH
FRQVXPSWLRQ LQ FRPSDULVRQ WRZDWHU LQWDNH:KHQ
presented simultaneously with a sucrose solution, a 
saccharine solution, and water, rats consumed twice 
DVPXFKOLTXLGDQGVDFFKDULQHVROXWLRQLQWDNHUHSUH-
VHQWHG  RI WRWDO FRQVXPSWLRQ VXFURVH VROXWLRQ
DQGZDWHU7KHDXWKRUVFRQFOXGHGWKDW
saccharine and sucrose solutions are independent to 
each other and that sucrose solution consumption 
GRHVQRWGHSHQGRQO\RIVZHHWÀDYRU
7RUUHV*RQ]iOH]HWDOHYDOXDWHGWKHHIIHFW
of stress on water, sucralose solution and glucose 
VROXWLRQFRQVXPSWLRQ$VLQWKHZDWHUFRQVXPSWLRQ
FRQGLWLRQDXWKRUVGLGQRW¿QGDQ\FKDQJHVLQVXFUD-
lose solution during the exposure to stress compared 
to no-stress phases, while an increase in glucose so-
OXWLRQLQWDNHZDVUHSRUWHGGXULQJH[SRVXUHWRVWUHVV
%HOORDQG+DMQDOanalyzed the effect of water 
or sucralose consumption on eating behavior of male 
rats, varying sweetener concentration $XWKRUV UH-
ported that at low quantities the rats did not prefer su-
cralose, whereas at high concentrations they avoided 
LW2QWKHRWKHUKDQG6FODIDQL\&ODUHVKRZHG
bimodal differences in the preference and aversion 
for sucralose in rats, their reports indicate that about 
half of the rats preferred sucralose in comparison to 
ZDWHUZKHUHDV WKH UHVW RI WKHP DYRLGHG VXFUDORVH
These authors pointed out that sucralose seem to be 
OHVV SDODWDEOH LQ FRPSDULVRQ WR RWKHU VZHHWHQHUV
+RZHYHU WKHUHDUHPRGL¿FDWLRQVLQVXFUDORVHSUHI-
HUHQFH GHSHQGLQJ RQ WKH SXULW\ RI WKLV VZHHWHQHU
It has been reported that sucralose combined with 
maltodextrine (Splenda) increases the palatability of 
solution and decreases aversion to taste of sweetener 
'HVV&KDSPDQ\0RQURH
$FRPPRQ WUDLW DPRQJ WKHVHH[SHULPHQWDO¿QG-
ings is the use of rats that were not previously exposed 
WRVXFUDORVH+RZHYHU LQÀXHQFHRISULRUH[SRVXUH
preferences and aversions to sucralose sweetened 
GULQNVKDVQRWEHHQVXI¿FLHQWO\H[SORUHG*DUFtDDQG
%DFKSRLQWHGRXWWKDWWKHH[SRVXUHLVRQHRI
WKHPRVWSRZHUIXO LQÀXHQFHV WRGHYHORSPRVW IRRG
SUHIHUHQFHV 7R LOOXVWUDWH WKLV FRQQHFWLRQ EHWZHHQ
H[SRVXUHDQGIRRGSUHIHUHQFH%HDXFKDPSDQG0R-
UDQ  SRLQWHG RXW WKDW WZR \HDUV ROG FKLOGUHQ
ZKRZHUHIHGZLWKVZHHWHQHGZDWHUGXULQJWKH¿UVW
months of their lives showed a higher preference 
towards sweetened water when compared to those 
ZKLFKKDGOLWWOHRUQRH[SRVXUHWRLW
Nevertheless, two aspects which should be con-
sidered in the procedures to exposing the sweeten-
HUDUHDJHDQGJHQGHURIVXEMHFWV3URYHQ]D
indicated that age at moment to exposure to foods 
LQÀXHQFHV LQ GHYHORSPHQW RI GLHWDU\ KDELWV LQ UX-
minants, there is a sensitive period for learning and 




a preference for certain foods0RUHRYHUFRQWUDGLF-
tory evidence exists of differential effect of sex of or-
JDQLVPRQVXFUDORVHLQWDNHRQRQHKDQGLWKDVEHHQ
reported that females tend to consume greater quanti-








study of interaction of this innate preference with the 
learned preference, such is case of sucralose sweet 
ÀDYRU SUHIHUHQFH DV DQ HIIHFW IURPH[SRVXUH1HY-
HUWKHOHVVDOVRLVLPSRUWDQWWRREVHUYHLQÀXHQFHWKDW
H[SRVXUH WR WDVWH KDV RQÀXLGV LQWDNH LQ DGXOW OLIH
At the moment, it is considered that early exposure 
WRVZHHWIRRGVDQGEHYHUDJHVLQWDNHPD\EHDQLP-
portant factor to obesity development in childhood 
(Institute of Medicine of the National Academies, 
&DSDOGLSRLQWHGRXWthat repeated con-
VXPSWLRQRIDVSHFL¿FIRRGLQFUHDVHVSUHIHUHQFHIRU






VLWLYH SKDVH IRU DFTXLUHPHQW RI ÀDYRUV SUHIHUHQFH
Currently, great availability to sweet beverages such 
DVVRIWGULQNVDQGERWWOHGMXLFHVH[LVWVDQGLWZDVHV-
timated that in Mexico increased calories consump-
WLRQ UHVXOWLQJ IURP EHYHUDJHV IURP  WR 
and it was reported that Mexican in preschool and 
HOHPHQWDU\VFKRROFKLOGUHQKDYHDQLQWDNHRIVZHHW
EHYHUDJHVZKLFK FRUUHVSRQGV WR  DQG 
RIWRWDOFDORULFLQWDNHUHVSHFWLYHO\%DUTXHUDHWDO
$GGLWLRQDOO\LWKDVEHHQIRXQGDQDVVRFLDWLRQ
between sweetened beverages consumption before 
six years of age and an the increase in body weight 
and body mass index in following ages (Pérez-Mo-
UDOHV%DFDUGt*DVFyQ\-LPpQH]&UX]DQGLW
has been reported that the increase of obesity preva-
lence simultaneously increased  with sweetened bev-
HUDJH FRQVXPSWLRQ RQ JHQHUDO SRSXODWLRQ :RRG-
ZDUG/ySH].DR\5LWFKLH$FFRUGLQJO\WKH
purpose of this experiment was to evaluate the effect 
RIHDUO\H[SRVXUHWRVXFUDORVHLQVXEVHTXHQWÀXLGLQ-
WDNHLQ:LVWDUUDWV)URPWKHDYDLODEOHHYLGHQFHZH






ral Feeding and Nutrition Research Center (CICAN) 
IURP 6RXWK &DPSXV RI 8QLYHUVLW\ RI *XDGDODMDUD
0p[LFR ZHUH XVHG 7KH\ ZHUH GLYLGHG LQWR WZR
JURXSV$DQG6HDFKRQHZLWK¿YHPDOHVDQG¿YH
females, which received a code (MA, males exposed 
WRZDWHU06PDOHVH[SRVHG WRVXFUDORVH+$ IH-
PDOHV H[SRVHG WRZDWHU DQG+6 IHPDOHV H[SRVHG
WRVXFUDORVHDQGQXPEHUIURPWR6XEMHFWVEH-
JDQ WKHH[SHULPHQWIURPWKH¿UVWGD\RI WKHLUELUWK
WR WKUHHPRQWKVDQG WHQGD\VRIDJHAt the end of 
the experiment female rats weighed an average of 
J DQG PDOH UDWV ZHLJKHG J
PHDQV6(0
Materials and Equipment
Twenty transparent plastic home boxes were used, 
PHDVXULQJ[[FPHTXLSSHGZLWKDPHWDO
grille on the top, with two dividers used as a food 
DQG D GULQNLQJ WURXJK%R[HV KDG D ÀRRU FRYHULQJ
RIVDZGXVWZKLFKZDVUHPRYHGHYHU\¿YHGD\V$Q
electronic precision weight scale was used to regis-
WHUIRRGLQWDNHDQGERG\ZHLJKWRIHDFKVXEMHFW7KH
pellets provided as food were from the commercial 
brand Nutricubos, which contain the necessary stan-
dard nutrients for laboratory animals its nutritional 
IRUPXOD LV DV IROORZV  SURWHLQ  IDWV 











of offspring, mothers received water (group A) or a 
VXFUDORVHVROXWLRQDWJURXS67KLVZD\GX-
ring nursing stage the offspring were either exposed 
WR VXFUDORVH VROXWLRQ RU WR ZDWHU )URP ZHDQLQJ
RIIVSULQJZHUHFODVVL¿HGLQWRJURXSV$RU6GHSHQ-
ding on the exposure to sucralose or water during the 
nursing stage and continued under the same feeding 
FRQGLWLRQV7KHLU ERG\ZHLJKW DQG IRRG DQGZDWHU
LQWDNHZDVUHJLVWHUHGGDLO\DWSP
Experimental Design 
([SHULPHQW ZDV GLYLGHG LQWR VL[ SKDVHV 3KDVH 
consisted of nursing stage in which offspring remai-




this phase group S continued consuming the sucralo-
VHVROXWLRQZKLOHJURXS$FRQVXPHGZDWHU,QSKDVH






Figure 1 shows the mean and standard deviation for 
ÀXLGLQWDNHRIERWKJURXSV7KHWRSURZFRUUHVSRQGV
WRLQWDNHRIJURXS$DQGWKHORZHUURZWRLQWDNHRI
group S, left column corresponds to males and the 
ULJKWWRIHPDOHV7KHZKLWHFLUFOHVVKRZZDWHULQWDNH
DQGEODFNFLUFOHVVXFUDORVHVROXWLRQLQWDNH
 For statistical analysis of data a student t 
test was applied for independent samples, which 
SURGXFHG UHVXOWV ZLWK VLJQL¿FDQW GLIIHUHQFHV ZKHQ
FRPSDULQJ WKH ÀXLG LQWDNH EHWZHHQ IHPDOH JURXSV
GXULQJSKDVH6JURXSKDG WKHKLJKHVW LQWDNH$
POYV6PODPRQJPDOHV





6JURXSKDG WKHKLJKHVW LQWDNH2Q WKHRWKHUKDQG
ZKHQERWKJURXSVZHUHH[SRVHGWRZDWHUVLJQL¿FDQW
GLIIHUHQFHVZHUHGHWHFWHGLQIHPDOHV$










LQWDNH GXULQJ SKDVH ZDV ORZHU WKDQ WKH UHVW I
PO YV I PO YV I PO RQ WKH
RWKHU KDQG ÀXLG LQWDNH LQ SKDVHV  DQG  GLIIHUHG
IURPSUHYLRXVSKDVHVIPOIPO
5HJDUGLQJÀXLGLQWDNHRIWKH+$JURXSQRVLJQL¿-












Particularly in case of MS group when comparing 









LQWDNH +6 PO+6 PO+( 
POZKLOH WKH UHPDLQLQJ WZR VXEMHFWV DW LQFUHDVHG
+6PO+6PODQG UHJDUGLQJ WKH
¿UVWGD\RIVXFUDORVH LQWDNH LQSKDVH WKHLU LQWDNH
LQFUHDVHGDQDYHUDJHRIPO
Differences in consumption of the MA group 
ZHUH OHVV HYLGHQWZKHQ DYHUDJH LQWDNH RI SKDVH 
ZLWKWKH¿UVWGD\RIVXFUDORVHLQWDNHZDVFRPSDUHG
WKUHH VXEMHFWV LQFUHDVHG WKHLU FRQVXPSWLRQ 0$
PO0$PODQG0$PODQG




Table 1.  
Experimental Design 
 Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 
Group A Water Water Sucralose Water Water Water 
Group S Sucralose Sucralose Sucralose Sucralose Water Sucralose 
Days 29 69 10 10 10 10 






)LQDOO\ UHJDUGLQJ WKH+$JURXSZKHQ WKHÀXLG
LQWDNHRISKDVHZDVFRPSDUHGZLWKWKH¿UVWGD\RI
VXFUDORVHFRQVXPSWLRQ IRXURI WKH VXEMHFWV LQFUHD-










LQWDNHZDVKLJKHU LQ IHPDOHV WKDW FRQVXPHG VXFUD-
lose solution in comparison to females that only con-
VXPHGZDWHUZKHQH[SRVHGWRZDWHUDVDGULQN
the females in group S consumed more water in 
comparison to females in group A, whereas in males, 
it was those from group A that registered a higher 
FRQVXPSWLRQ  ÀXLG LQWDNH LQ SKDVH RI VXFUDORVH
solution exposure was lower in group A (males and 
females) in relation to rest  phases; 4) when exposed 
WRVXFUDORVHDIWHUKDYLQJZDWHULQWDNHIRUWHQGD\V
JURXS 6 PDOHV DQG IHPDOHV KDG D VLJQL¿FDQWO\
KLJKHULQWDNHWRWKDWRIUHVWRISKDVHV7KHVHUHVXOWV
showed that exposure to the taste of sweeteners from 
ODFWDWLRQLQÀXHQFHWKHÀXLGVFXVWRPDULO\FRQVXPHG
by females, also showed differential effects with res-
pect to sex (6HGRYDHWDO7KHUHLVH[LVWLQJOLW-
erature that points out those females tend to consume 
KLJKHUTXDQWLWLHVRIVZHHWHQHGVROXWLRQV9DOHQVWHLQ
HWDOSRLQWHGRXWWKDWIHPDOHUDWVSUHIHUJOX-
cose or saccharine solutions in procedures with two 
GULQNLQJ WURXJKV LQ KRXU SHULRGV LQ FRPSDULVRQ
WRFRQVXPSWLRQRIPDOHV+RZHYHULWFDQQRWEHDI-
¿UPHGWKDWLQFUHDVHLQUHJXODULQWDNHRIVXFUDORVHLQ
the present study is a preference for sweet taste of 
WKHVZHHWHQHUVLQFHVXEMHFWVLQWKLVVWXG\ZHUHRQO\
H[SRVHG WRRQHEHYHUDJH ,QFRQWUDVWZLWK WKLVHYL-
GHQFH /RQH\ HW DO  UHSRUWHG UHVXOWV WKDW GR
QRW VKRZ GLIIHUHQFHV LQ VXFUDORVH LQWDNH UHJDUGLQJ
VH[$XWKRUV LQGLFDWHG D SRVVLEOH FRQQHFWLRQ ZLWK


















































Fig. 1 Mean and standard deviation of fluid intake. Top row corresponds to intake of group A and lower row 
to intake of group S, left column corresponds to males and right column to females. White circles show water 
intake and black circles show sucralose solution intake.  
Revista Mexicana de Trastornos Alimentarios/Mexican Journal of Eating Disorders 4 (2013)   116-123  ISSN: 2007 - 1523   
121
sucralose has an aversive component which could 
have impeded observation of differences between 
JHQGHUV
On the other hand, it is important to point out that 
HYHQWKRXJKQRVLJQL¿FDQWGLIIHUHQFHVZHUHIRXQGLQ
VXFUDORVHLQWDNHRIJURXS$DORZHULQWDNHZDVUHJLV-





sucralose is added under various experimental pro-




Then again, it seems that previous exposure to tas-
WHRIVXFUDORVHHVWDEOLVKHGDQLQFUHDVHLQWKHLQWDNH
RIVZHHWHQHGVROXWLRQIROORZLQJZDWHUFRQVXPSWLRQ
$OWKRXJK LW LV QRW DQ H[FHVVLYH ÀXLG LQWDNH DV KDV
been reported in other experimental manipulations, 
such as water and/or food deprivation (López-Espi-
noza y Martínez, 2001, 2004) or when exposed to 
VZHHWHQHGJOXFRVHVROXWLRQV0DUWtQH]HWDO
It does represent an increase regarding its regular 
ÀXLG LQWDNH7KLVFRQWUDVWVZLWK OLWHUDWXUH WKDWFRQ-
¿UPVOLWWOHSUHIHUHQFHRUDYHUVLRQWRWKHWDVWHRIVX-
FUDORVH7R H[SODLQ WKLV LQFUHDVH LQ LQWDNHGLIIHUHQW
DUJXPHQWVHPHUJH
First, existing evidence shows that short-term res-
WULFWLRQ WR D VSHFL¿F IRRG LQFUHDVHV LWV VXEVHTXHQW
consumption, in food-restricted conditions in ani-
PDOV DV ZHOO DV KXPDQV 'L%DWWLVWD  FDUULHG
out an experiment in which he evaluated the effect 
RI VSHFL¿F UHVWULFWLRQ RI SURWHLQ DQG FDUERK\GUDWHV
in rats and mice regarding protein and carbohydra-
WHFRQVXPSWLRQ5HVXOWVLQGLFDWHGWKDWERWKUDWVDQG
mice consumed more protein at the end of restriction, 
WKRXJKFDUERK\GUDWHLQWDNHZDVQRWDVVWURQJDVSUR-
WHLQ  ,Q WXUQ3ROLY\&ROHPDQDQG+HUPDQ
carried out a study where restricted and unrestric-
ted women were assigned to chocolate deprivation, 
vanilla deprivation or without any deprivation for a 
ZHHN5HVXOWVVKRZHGWKDWSDUWLFLSDQWVZLWKDIRRG
restriction when deprived of chocolate consumed 




Secondly, when preference to taste in childhood 
is established, an interaction between innate and 
OHDUQHGUHVSRQVHVH[LVWV([SHULPHQWDOHYLGHQFHGH-
monstrates that it is possible to develop a preferen-
FHWRDGHWHUPLQHGWDVWHGXULQJFKLOGKRRG+RZHYHU
WKLVWHQGHQF\PD\EHPRGL¿HGE\SUHDQGSRVWQDWDO
experiences, which are important in establishing ea-
WLQJKDELWVWKURXJKRXWOLIH%HDXFKDPS\0HQQHOOD
 2RVWLQGMHU %ROKXLV 9DQ GHQ %UDQG 5RXUD
and Kemp (2010) carried out an experiment where 
WKH\ H[SRVHG SLJV LQ JHVWDWLRQ WR VSHFL¿F ÀDYRUV
After giving birth some of piglets were exposed du-
ULQJWKHLUQXUVLQJWRFHUWDLQÀDYRUVDQGRWKHUVZHUH
QRW5HVXOWV VKRZHG WKDWSLJOHWVH[SRVHG WRÀDYRUV
during gestation and nursing demonstrated a better 
conditions of survival, were more active, and they 
DFKLHYHGEHWWHUKHDOWK+RZHYHUGXULQJWKHLUJURZWK
when being exposed to other types of food and tas-
WHVWKHLULQLWLDOSUHIHUHQFHZDVPRGL¿HG0HDQZKLOH
%HDXFKDPSDQG0RUDQSRLQWHGRXWWKDWWZR
year old children whom were fed with sweetened 
ZDWHUGXULQJWKHLU¿UVWPRQWKVRIOLIHVKRZHGDJUHD-
ter preference to sweetened water when compared 
to those that had little or no exposure to sweetened 
ZDWHU$FFRUGLQJO\3HSLQRDQG0HQQHOODUH-
SRUWHGWKDWFKLOGUHQEHWZHHQDQG\HDUVROGWKDW
had consumed water with sugar during their infancy 
SUHIHUUHGVLJQL¿FDQWO\KLJKHUOHYHOVRIVXFURVHZKHQ
compared to children that had little exposure to su-
JDU$GGLWLRQDOO\LWKDVEHHQSRLQWHGRXWWKDWLQJHV-
tive expression for innate preference for sweet subs-
WDQFHVPD\ EH VXEMHFW WRPRGL¿FDWLRQ LQ SRVWQDWDO
OLIH%HDXFKDPS\&RZDUW
$OWKRXJK WKH REMHFWLYH RI WKLV VWXG\ FRQVLVWHG
LQ FRPSDULQJ ÀXLG LQWDNH DPRQJ JURXSV ZLWK GLI-
ferent exposure to sucralose, it is relevant to point 
out the importance of carrying out new experiments 
ZLWKGLIIHUHQWSURFHGXUHV7KHVHVWXGLHVPXVWDOORZ
the in depth study of possible preference for taste of 
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sucralose caused by exposure to this sweetener from 
D \RXQJ DJH ,Q HYDOXDWLQJ results, questions arise 
regarding the procedure used and results obtained, 
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